the canister corroded, leaving the plutonium behind in a package moderated by seawater, which could lead to criticality; gadolinium, with its lower solubility, might prove to be a better choice. In addition to adding neutron-absorbing materials, the amount of plutonium placed in each canister might be limited so as to mitigate such criticality concerns. The design would have to prevent chain reactions not only for single canisters successfully emplaced, but in accident scenarios as well, in which multiple adjacent canisters might be immersed in water—as a result of accidental flooding of the ship's hold, for instance. That, however, would be an easier problem than handling the less well-specified configuration that might evolve after thousands of years under the seabed. For both the deep-borehole and sub-seabed options, the question of long-term criticality after differential leaching needs to be addressed because the issue is quite different from those addressed in the studies of these options for the disposition ofHLW.
As noted above, because of the extremely slow predicted movement of ra-dionuclides through the mud, some studies have concluded that plausible human doses of radioactivity from spent fuel or HLW correctly emplaced in the sub-seabed would be many thousands of times lower than doses from natural background radiation. Doses to maximally exposed individuals from a worst-case accident, however, such as a ship bearing spent fuel or HLW that sank near shore with none of the canisters recovered, could be several times normal
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background. The overall risk of a transportation accident would generally be greater for options like sub-seabed disposal that add ocean transport to the land transport required for all the options. The potential impact of an accident during shipment or emplacement requires further study.
Not surprisingly, the environment, safety, and health (ES&H) aspects of sub-seabed disposal are dependent on the details of the process. If this approach were to be pursued, either for spent fuel and HLW or for weapons plutonium, a phased and interactive program of analysis and testing would be appropriate, focusing first on the potential "showstoppers," with the goal of eliminating the option as quickly and cheaply as possible, or of discovering approaches that survive analysis and field test.
1 ft
15 See NEA/OECD, op. cit., 1984, 1988; M.F. Kaplan and R.D. Klett, "Biological and Physical Oceanographic Sensitivity Analysis for Subseabed Disposal of High-Level Waste," SAND83-7107, Sandia National Laboratory, November 1984; and M.F. Kaplan, R.D. Klett, C.M. Koplik, and D.A. Ensminger, "Radiological Protection Options for Subseabed High-Level Waste Disposal," SAND84-0548, Sandia National Laboratory, March 1985, cited in U.S. Congress, Office of Technology Assessment, op. cit.
In this report's analysis of the ocean dilution option for disposal of weapons plutonium, the dose to the most highly exposed subpopulation identified in International Atomic Energy Agency (IAEA)ssumptions, the steady-state flux across a barrier—for instance, between water saturated with plutonium at concentration C0 on one side of a sediment layer of width W, and the sea on the other side—is simply F = &DC0 /W, unaffected by the sorption on the sediment. volume, and for y x Kd » 1, the mass of plutonium per milliliter of gross volume would be larger than that in tfi*> crtintirtn untiirmt cnrhant hv o far-tnr v v Jf,- this annlips tn rhp. linear range, for which KJ is nearlvng cost of lost revenue, and the utility that owns the reactor would have to be persuaded to allow its use for this purpose. This option, however, would have the significant advantage of providing two reactors and a fuel-fabrication facility on a single nuclear-weapons complex site. The time and cost for modifying and licensing WNP-2 might turn out to be lessummary of the
